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10 20 30 40 50 

GCA GCG ACA TCA TCA ATS TCA GTT GAA TTT TAC AAC TCT AAC AAA TCA OCA CAA 
CGT CGC TGT AGT AGT TAC AGT CAA CTT AAA ATG TTG AGA TTG TTT AGT CGT GTT 
Ala Ala Thr Ser Ser Mel Ser Val Glu Phe Tyr Asn Ser Asn Lys Ser Ala Gln> 

10 

60 70 80 90 100 

ACA AAC TCA ATT ACA CCA ATA ATC AAA ATT ACT AAC ACA TCT GAG AGT GAT TTA 
TGT TTG AGT TAA TGT GGT TAT TAG TTT TAA TGA TTG TGT AGA CTG TCA CTA AAT 
Thr Asn Ser lie Thr Pro lie lie Lys lie Thr Asn Thr Ser Asp Ser Asp Leu> 
20 30 

110 120 130 140 150 160 

AAT TTA AAT GAC GTA AAA GTT AGA TAT TAT TAC ACA AGT GAT GGT ACA CAA GGA 
TTA AAT TTA CTG CAT TTT CAA TCT ATA ATA ATG TGT TCA CTA CCA TGT GTT CCT 
Asn Leu Asn Asp Val Lys Val Arg Tyr Tyr Tyr Thr Ser Asp Gly Thr Gin Gly> 
40 50 

170 180 190 200 210 

CAA ACT TTC TGG TGT GAC CAT GCTGGT GCA TTA TTA GGA AAT AGC TAT GTT GAT 
GTT TGA AAG ACC ACA CTG GTA CGACCA CGT AAT AAT CCT TTA TCG ATA CAA CTA 
Gin Thr Phe Trp Cys Asp His Ala Gly Ala Leu Leu Gly Asn Ser Tyr Vd Asp> 

60 70 

220 230 240 250 260 270 

AAC ACT AGC AAA GTG ACA GCA AAC TTC GTT AAA GAA ACA GCA AGC CCA ACA TCA 
TTG TGA TCG TTT CAC TGT CGT TTG AAG CAA TTT CTT TGT CGT TCG GGT TGT AGT 
Asn Thr Ser Lys Vd Thr Ala Asn Phe Val Lys Glu Thr Ala Ser Pro Thr Ser> 

80 90 



Fig. 1b 
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280 290 300 310 320 

ACCTAT GATACATAT GTTGAATTT GGATTT GCAAGC GGAGCAGCT ACT CTT AAA 
TGG ATA CTA TGT ATA CAACTT AAA CCT AAA CGT TCG CCT CGT CGA T6A GAA TTT 
Thr Tyr Asp Thr Tyr Val Glu Phe Gly Phe Ala Ser Gly Ala Ala Thr Leu Lys> 

100 

330 340 350 360 370 

AAA GGA CAA TTT ATA ACT ATT CAA GGAAGA ATA ACA AAA TCA GAC TGG TCA AAC 

TTT CCT GTT AAA TAT TGATAA GTT CCT TCT TAT TGT TTT AGT CTG ACC AGT TTG 

Lys Gly Gin Phe Tie Thr He Gin Gly Arg He Thr Lys Ser Asp Trp Ser Asn> 
110 120 

380 390 400 410 420 430 

TAC ACT CAA ACA AAT GAC TAT TCA TTT GAT GCA AGT AGT TCA ACA CCA GTT GTA 
ATG TGA GTT CTG TTA CTG ATA AGT AAA CTA CGT TCA TCA AGT TGT GGT CAA CAT 
Tyr Thr Gin Thr Asn Asp T^ Ser Phe Asp Ala Ser Ser Ser Thr Pro Val Val> 
130 140 

440 450 460 470 480 

AAT CCA AAA GTT ACA GGA TAT ATA GGT GGA GCT AAA GTA CTT GGT ACA GCA CCA 
TTA GGT TTT CAA TGT CCT ATA TAT CCA CCT CGA TTT CAT GAA CCA TGT CGT GGT 
Asn Pro Lys Vd Thr Gly Tyr lie Gly Gly Ala Lys Val Leu Gly Thr Ala Pro> 

150 160 



Fig. 1c 
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CBD - 180 CONTAINS 180 AMINO ACIDS OF CBDj.,j,5 

With 182 enzymes:* T 

t 

N h 

1 ET T 1 

a cFs s 1 

I osp p 1 

I RiE E I 

I III II 

CCATGTCAGTTGMTTcTACAACTCTAACAAATCAGCACAAACAAACTCAATTACACCAA 

1 1 1 J- — ♦ H i - 60 

GGTACAGTCAACTTAAgATGTTGAGATTGTTTAGTCGTGmGTTTGAGTTAATGTGGTT 

c MSVEFYNS NKSAQTNS I TPl- 

T T M 

s MDFSs MDS a 

p srswp srw e 

E eaiaE eaa I 

I inn ni i 



TAATCAAAAmCTAACACATCTGACAGTGAmAMTTTAAATGACGTAAAAGTTAGAT 

61 1 1 1^ 1 i »~ 120 

AmGTmAATGATTGTGTAGACTGTCACTAAAmAAATTTACTGCATnTCAATCTA 

' I KITNTSDSDLNLNDV KVRY- 

MT N 
as 1 C 

R e p aM y 

s I 4 IS ' 

a I 5 II R 

I I I II I 

ATTATTACACAAGTGATGGTACACAAGGACAAACTTTCTGGTGTGACCATGCTGGTGCAT 

121 ♦ 1 1- 1 1 ♦- 180 

TAATAATGTGTTCACTACCATGTGTTCCTGTTTGAAAGACCACACTGGTACGACCACGTA 

c YYTSDGTQGQTFWCDHAGAL- 

^ MT 

3 5 

Ay Rep M 

1i m I 4 s 

uJ a I 5 e 

II III I 

TATTAGGAAATAGCTATGTTGATAACACTAGCAAAGTGACAGCAAACTTCGTTAAAGAAA 

181 ♦ 1 1- 1 1 240 

ATAATCCmATCGATACAACmTTGTGArCGTtTCACTGTCGmGAAGCAATTTCTTT 

C LGNSYVDNTSKVTANFVKET- 

Fig. 1e 
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C C Tec 

av NFS vAa a 

c I d s p » cc -I 

8 J e i E R i8 u 

II III I II I 

CAGCAAGCCCAACATCAACCTATGATACATATGnGAATTTGGATTTGCAAGCGGACGAG 

241 ♦ 1 1^ » 1 I - 300 

GTCGTTCGGGTTGTAGTTGGATACTATGTATACAACTTAAACCIAAACGTTCGCCTGCTC 

c ASPTSTYDTYVEFGFASGRA- 

C T M 

V m s b B 

i s p OS 

J e E I r 

III II 

/ 

CTACTCTTAAAAAAGGACAATTTATAACTATTCAAGGAAGAATAACAAAATCAGACTGGT 

30i { 4 ^ 1 »... 360 

GATGAGAArTTmCCTGTTAAATATTGAX^AGTTCCTTGmTTGTTTTAGTCTGACCA 

c TLKKGQFl TlQGRlTK SDWS- 

T 
t 

h p 
si 

f 1 y B 

a 1 • s 

N I R r 

I I I I 

GAAACTACACTCAAACAAATGAGTArrCATTTGATGCAAGTAGTTCAACACCAGTTGTAA 
361 1 1 1- » -I 1 — 420 

GmGATGTGAGmGTTTACTGATAAGTAAACTACGTTCATCAAGTTGTGGTCAACATT 

c NYTQTNDYSFDASSST PVVN- 

M E S 

a c c SAa 

® Av RS R . o c vu 

I li sc s R r a9 

I uJ aa a I F 16 

1 11 U I II II 

ATCCAAAAGnACAGGATATAlAGGTGGAGCTAAAGTACTTGGTACAGCACCAGGtCCAG 

421 — < ♦ h 1 H » — 480 

TAGGTTTTCAATGTCCTATATATCCACCTCGATTTCATGAACCATGTCGTGGTCCAGGTC 

c PKVTGYl GGAKVLGTA PGPD- 



S 



N 



Fig 



M T C a SN B 1C C 

b R B sAM V A u D MNBd RsDKNavNaR 

o s c pss i 1 3 p scarasaspclihcm 

lac Eee R w An pinFlaJanoIJeSa 

III III I I I I IIIIVIIIIIIIIII 
-|f / I I I III I I 



10/009817 



ATGTACCATGTTCAATMTTAArCCTACTTCTGCAACAnTGATcccggtaccatggCTA 

481 -H » V 1 1- 1—540 

TACATGGTAGAAGmTTAATTAGGATGAAGACGnGTTAAACTAgggccalggtaccGAr 

TSATFDPG TMAS- 
S 

BB Na 

AsDIu 
mtpa3 
HYnlA 
IIIVI 
/ / 

GCATGACTGGTGGACAGCAAATGGGTCGGATCC 

541 4 1 1 573 

CGTACTGACCACCTGTCGTTIACCCAGCCTAGG 

c MTGGQQMGR1 

Fig. ig 
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Fig. 2a MapofpET-CCP 
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MAP OF CCP 

CCP = CBD CROSS LINKER PROTEIN, CONTAIN TWO CBDs 
FUSED TOGETHER. J 

N h 

1 ET T 1 

a cFs s 1 

I osp pi 

I RiE f f 

I III * ^ 

CCATGTCAGTrGMTrcTACMCTCTMCAMTCAGCACAMCAMCTCMTTACACCAA 

4 I I ^ 1 •« »— 60 

GGTACAGTCAACrrAAgATGTTGAGArTGnTAGTCGTGTrTGTrTGAGTrAATGTGGTT 

MSVEFYN S NKSAQTNS I TPl- 

T M 

J MDFSs MDS a 

Srswp srw e 

E eaiaE eaa I 

I mil III I 

TAATCAAAATrACTAACACATCTGACAGTGATTTAAATrTAAATGACGlAAAAGTTAGAT 

^4 I 1 1- — - — — — f -t • — * — 120 

AmGTmAATGATrGTGTAGACTGTCACTAAAmAAATTTACTGCATTTTCAATCTA 

: IKIT NTSDSDLNLNDVKVRY- 

MT N 

as 1 ^ 

R e p aM y 

a I 5 II R 

I I I II I 

ATrATrACACAAGTGATGGTACACAAGGACAAACTTTCTGGTGTGACCATGCTGGTGCAr 

4 ♦ 1- — • * — -f— . i^y 

TAATAATGTGTrCACTACCATGTGTTCCTGTTTGAAAGACCACACTGGTACGACCACGTA 
c YYTSDGT QGQTFWCDH AGAL- 

MT 

C as 
Av Rep ^ 

1i m I 4 s 

uJ a I 5 e 

II III I 

/ 

TArTAGGAAATAGCTATGTrGATAACACTAGCAAAGTGACAGCAAACTTCGTTAAAGAAA 

-to 4 I I 1- 1 -I 

ATAATCCTTTATCGArACAAClATrGTGATCGTrTCACTGTCGTrrGAAGCAATrrCTrT 
c LGNSYVDNTSKVTANFVKET- 

Fig. 2b 
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C C " T C C 

av N FS vAa a 

c i d s p ' cc 1 

u 

I 



8 J e i E R i8 

II III I II 



CAGCAAGCCCAACATCAACCTATGATACATATGTTGAATTTGGATTTGCAAGCGGACGAG 

241 1 1 I 1- »— 300 

GTCGTTGGGGTTGTAGTTGGATACTATGTATACAACTrAAACCTAAACGTTCGCGTGCTC 

c ASPTSTYDTYVEFGFASGRA- 

C T M 

V M s b B 

i s p OS 

J e E I r 

III I I 

/ 

CTACTCTTAAAAMGGACMTTTATAACTATTCAAGGAAGAATAACAAAATCAGACTGGT 

301 * ♦ *■ » »~ 360 

GATGAGAAnTmCCTGTTAAATATTGATAAGTrCCTTCTTATrGTTTTAGTCTGACCA 

C TLKKGQFI TIQGRITKSD WS- 

T 
t 

S 1 c 

f 1 y 1 

a 1 » S 

N I R r 

III I 

CAAACTACACTCAAACAAATGACTATTCATTTGATGCAAGTAGTTCAACACCAGTTGTAA 
361 4 1 f 1 4 1— 420 

GmGATGTGAGmGTnACTGATAAGTAAACTACGTTCATCAAGTTGTGGTCAACATr 

c NYTQTNDYSFDASSST PVVN- 

M E S 

a C c SAa 

s Av RS R o c vu 

I 1i sc s R r a9 

I uJ aa a I F 16 

I 11 11 I I I II 

ATCCAAAAGTTACAGGATATATAGGTGGAGCTAAAGTACrrGGTACAGCACCAGGTCCAG 

421 1 f 1 » ^ 1 — 480 

TAGGTTTTCAATGTCCTATATATCCACCTCGATTTCATGAACCATGTCGTGGTCCAGGTC 

c PKVTGYIGGAKVLGTAPGPD- 

S N F 

M T CgSNBIn 

t> R B sAM V A u D MNBdRsDKNaSu 

0 s c pss i 1 3 p Scarasaspclt4 

1 a c Eee R w An pinFIaJanoIyH 
III III I I I I IIIIVIIIIIIII 



Fig. 2c 
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ATGTACCATCTTCAArMTTMTCCTACrrCTGCAACATTTGATcccggtaccATGGCAG 

431 1 1 1 1 ^. » - 540 

TACATGGTAGAAGTTATTAATTAGGATGAAGACGTTGTAAACTAgggccalggTACCGTC 

c VPSSIINPTSATFDPGTMAA- 

T T 

B F s s 

b s P p 

V i E E 

III I 

CGACATCATCAATGTCAGTTGAATTTTACAACTCTAACAAATCAGCACAAACAAACTCAA 
541 1 » i - — 4- »— 600 

GCTGTAGTAGTTACAGTCAACTTAAAATGTTGAGATTGmAGTCGTGTTTGTTTGAGTT 

c TSSMSVE F YNSNKSAQ TNSI- 

T 
t 
h 

J T M 

s MDFSs MDS a 

P srswp srw e 

E eaiaE eaa I 

I IIIIII 111 I 

/ / 

mCACCAATAATCAAAAmCTAACACATCTGACAGTGAmAAATTTAAATGACGTAA 

601 1 1 » ♦ -I 1—660 

AATGTGGmmGTmAATGATTGTGTAGACTGTCACTAAATrrAAATTTACTGCATT 

C TPIIKITNTSDSDLNL NDVK- 

M T N 

R a s 1 

e p a 

s 141 
a I 5 I 

1 III 

AAGTTAGATATTATTACACAAGTGATGGTACACAAGGACAAACTTTCTGGTGTGACCATG 

661 < ♦ ► ♦ ^ »— 720 

TTCAATCTATAATAATGTGTTCACTACCATGTGTTCCTGTTTGAAAGACCACACTGGTAC 

C VRYYYTSDGTQGQTFWCDHA- 

C C M T 

M V Av R e 0 

si 11 m I 4 

I R uJ a I 5 

II V III 
CTGGTGCAmTTAGGAAATAGCTArGTTGATAACACTAGCAAAGTGACAGCAAACTTCG 

721 1 1 -I 1 + 1—780 

GACCACGTAATAATCCTTTATCGATACAACTArTGTGATCGTTTCACTGTCGTTTGAAGC 

c GALLGNSY VDNTSKVT ANFV- 

CC T C C 

M av NFs vAa 

s *^'r-'^i d sp ice 

e 8 J Fig. 2d e « E R 18 
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I II III III 

/ 

TTAMGAMCAGCMGCCCAACATCMCCTATGAIACATATGTTGAATTTGGATTTGCAA 

781 * ♦ ► ♦ ■•™— ♦-•840 

AATTTCmGTCGTTCGGGTTGTAGTTGGATACTATGTATACAACTTAAACCTAAACGTT 

c KETASPTSTYDTYVEF GFAS- 

C T M 

Av M s b 

1i s p o 

uJ e E 1 

II I I I 

/ 

GCGGACGAGCTACTCTTAAAAAAGGACAATTTATAACTArrCAAGGAAGAATAACAAAAT 

CGCCTGCTCGATGAGAATrrmCCTGTTAMTATTGAlAAGTTCCTTCTTATTGT^ 

c GRATLKKGQFITIQGRITKS- 

T 
t 

Si c 

B f 1 V B 

s a 1 i s 

r N I R r 

I III 1 

CAGACTGGTCAAACTACACTCAAACAAATGACTATTCATTTGATGCAAGTAGTTCAACAC 

901 1 1 h f 4- »— 960 

GTCTGAO^AGmGATGTGAGTTTGTTTACTGATAAGTAAACIACGTTCATCAAGTTGTG 

c D W S N Y 



T Q T 


N D Y S F D A 


S S 


S T 


P- 


M 










a 


C 








e 


Av 


RS 


R 


A 


1 


1i 


sc 
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1 


1 


uJ 


aa 


a 


w 


I 


1 1 


II 


I 


I 




/ 


/. 







CAGTTGTAAATCCAAAAGTTACAGGATATATAGGTGGAGCTAAAGTACTTGGTACAGCAC 

961 i » 1 1 A »— 1020 

GTCAACAmAGGTmCAATGTCCTATATATCCACCTCGATTTCATGAACCATGTCGTG 

c VVNPKVTGYIGGAKVL GTAP- 

S 

BB Na 
asOlu 
Mtpa3 
HYnlA 
IIIVI 
/ // 

CATAGGATCC r- • ^ ^ 

1021 «- 1030 Fig. 2e 

GTATCCTAGG 
c D 
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Map of protA-CBD 

July 15, 1996 17:31 
H 

i S 

N nc a 

B 1 dAv u D A 

sDNSa I 1j 3 p 1 

Jaoyl J uJ An w 

II III 1 II I 1 I 

CCATGGMCMCGCATMCCCTGAMGMGCTTGGGATCMCGCMTGGTTTTATCCAAA 

1 i 1 » — I < »~ 60 

GGTACCTTGTrGCGTATTGGGACTTTCTTCGAACCCTAGTTGCGTTACCAAAArAGGTTT 

W D Q R 





M E 


Q R I 


T L K 


E A 






S 






c 




a 


C 


M 


V 


MA 


u D 


V 


a 


i 


s 1 


3 p 


i 


e 


J 


e w 


A n 


J 


I 


I 


I I 


1 I 


I 


I 



N G 


F 


1 


Q S 


C 






H 


Av 


H 


PM 


i 


1i 


P 


Is 


n 


uJ 


h 


ee 


f 




I 


11 


I 


V 







GCCTTAAAGATGATCCAAGCCAAAGTGCTAACGT77TAGGTGAAGCTCAAAAACTTAATG 

61 1 ♦ t » i 120 

CGGAAmCTACTAGGTTCGGmCACGArTGCAAAATCCACTTCGAGTTTTTGAATTAC 

c LKDDP SQSANVLGEAQKLND 

CS B c I 

AvMf s Av FH „ n H 

lila p 1i sh y h 

uJyN w uJ pa Xh a 

IIII I II II T T ^ 

/// / 111 
ACTCTCAAGCTCCAAAAGCTGATGCGCAACAAAATAACTTCAACAAAGATCAACAAAGCG 

121 4 { 1 1 H > — loO 

TGAGAGmGAGGirnCGACTACGCGTTGTmATTGAAGTTGmCTAGTTGTTTCGC 
c SQAPKAD AQQNNFNKDQQSA 

N M ^ 

H 1 Ma 

" aN M H ae V 

% Is s h el i 

I II I I II I 

CCTTCTATGAAATCTrGAACArGCCTAACTTAAACGAAGCGCAACGTAACGGCTTCArTC 

181 1 » f 1 ^ 240 

GGAAGATACTTTAGAACTTGTACGGATTGAArrTGCTTCGCGTTGCATTGCCGAAGTAAG 

C FYEILNMPNLNEAQRNGFIQ 

Fig. 3b 
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R C M « 

^ M V a C H sM 

f e J 1 uJ h Ee 

II I I 



AMGTCTTAAAGACGACCCAAGCCAAAGCACTAACGTTTTAGGTGAAGCTAAAAAATTAA 

4 I 1 » *■ *— 30( 

-nTCAGMTTTGTGCTGGGTTCGGTTTCGTGATTGCAAAATCCACTTCGAt 1 1 1 1 lAATT 

SLKDDPSQSTNVLGEA KKLN- 



T 
t 
h 

H B C 1 T 

rr s Av 1 s 

fj w "J 1 E 

II 1 i; 1 1 

ACGAATCTCAAGCACCGAAAGCTGATAACAATTTCAACAAAGAACAACAAAATGCTTTCT 

301 ♦ ♦ 1 1 *■ ♦—360 

TGCmGAGTTCGTGGCmCGACTATTGTTAAAGTrGTrTCTTGTrGTTTTACGAAAGA 

c ESQAPKADNNFNKEQQNAFY- 

H 

i 

M n C 

M F b d AyM 

e k I 1 

I II I HI 

ATGAAATCTTGAATATGCCTAACTTAAACGAAGAACAACGCAATGGTTTCATCCAAAGCT 

361 i ♦ ♦ « 1--420 

TACmAGAACTTATAGGGATTGAATrrGCTTCTTGTTGCGTTACCAAAGTAGGTTTCGA 

c EI LNMPNLNEEQRNGFI QSL- 



C C H 

Av w rr 

1i s nf 



V 

i 



J uJ e fi 

>; ' '/ 

TAAAAGATGACCCAAGCCAAAGTGCTAACCTATTGTCAGAAGCTAAAAAGTTAAATGAAT 

421 1 » V ♦ -t-- i—Am 

ATmCTACTGGGTOGGmCACGATTGGATMCAGTCmGAnTTTCAATTTACTTA 

c KDDPSQSANLLSEAKKLNES- 

Fig. 3c 
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T 
I 

h 

B 1 T 

sA 1 F s 
pc 1 s p 

Wi 1 i E 

CTCAAGCACCGAAAGCGGATAACAAATTCAACAAAGAACAACAAAATGCTTTCTATGAAA 

481 < » ^ » ^ j—540 

GAGTTCGTGGCmCGCCTATTGTTTAAGTTGTTTCTrGTTGTTmCGAMGATACTTT 

c QAPKADNKFNKEQQNAFYEI- 

M C 

M F b V 

s o o i 

e k I J 

I II I 

TCTTACArTTACClAACTTAAACGAAGAACAACGCAATGGTTTCATCCAAAGCCTAAAAG 

541 1 1 1 1 i J---600 

AGAATGTAAATGGATTGAAmGCTTCTTGTTGCGmCCW^AGTAGGTTTCGGATnTC 

c LHLPN LNEEQRNGFIQSLKD- 



C ? C 

Av ^ Av 

1i 3 1i 

uJ N uJ 

II 1 11 

/ / 

ATGACCCAAGCCAAAGCGCTAACCTTTTAGCAGAAGCTAAAAAGCTAAATGATGCTCAAG 

601 * » *■ » »— 660 

TACTGGGTTCGGTTTCGCGATTGGAAAATCGTCTTCGATTTTTCGATTTACTACGAGTTC 

c DPSQSANLAAEAKKLNDAQA- 

T 
t 
h 



B 


C 1 




T 




T 


s 


Av 1 


F 
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s 


P 


1i 1 


s 


P 


s 


P 


W 


uJ 1 
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E 




E 


I 


11 I 


1 


1 


i 


1 



/ 



CACCAAAAGCTGACAACAAATTCAACAAAGAACAACAAAATGCmCTArGAAATriTAC 

6gj 1 1 ^ 1 -I »— 720 

GTGGTmCGACTGTTGmAAGTTGTTTCTTGTTGTTTTACGAAAGATACTTrAAAArG 

c PKADNKFN KEQQNAFY EI LH- 

Fig. 3d 
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ATnACCTAACTTAACTGAAGAACAACGTAACGGCTTCATCCAAAGCCTTAAAGACGATC 

721 i f 1^ ♦ ^ <"780 

TAAATGGATTGAATTGACTTCTTGTTGCATTGCCGAAGTAGGTTTCGGAATTTCTGCTAG 

c LPNLTEEQRNGFI QSL KDDP- 

NF ^ 
S E T B 1 n T 

MNc cFs sDNSa u B F s 

scr osp ascU 4 b s p 

piF RiE Jaoyl H v i E 

111 111 mil 1 1 II 

/// / /// 

CGGGGAATTCCATGGCAGCGACATCATCAATGTCAGTTGAArTTTACAACTCTAACAAAT 

781 { 1 1 » ^ ^"840 

GCCCCTTAAGGTACCGTCGCTGTAGTAGTTACAGTCAACTTAAAATGTTGAGATTGTrTA 

C GNSMAATSSMSVEFYNSNKS- 

T 
t 
h 

SI s 

PIP ^ 
E 1 E . e 

11 1 I 

CAGCACAAACAAACTCAATIACACCAATAATCAAAATTACTAACACATCTGACAGTGATT 

841 - I » » » — ^ ^-900 

GTCGTGmGmGAGTTAArGTGGTTAmGTTTTAATGATTGTGTAGACTGTCACTAA 

C AQTNSlTPllKlTNTSDSDL- 
T M 

DFSs MDS a R 
rswp srw e s 
aiaE eaa i a 
1111 111 I I 
/ / 

TAAATTTAAArGACGTAAAAGTTAGATATTATTACACAAGTGATGGTACACAAGGACAAA 

901 1 » * 1 •'-960 

ATTTAAAmACTGCATTTTCAATCTATAATAATGTGTTCACTACCATGTGTTCCTGTTT 
c NLNDVKVRYYYTSDGT QGQT- 

C R 
Ay m 

uJ a 
11 I 
/ 

CTTTCTGGTGTGACCATGCTGGTGCArTATTAGGAAATAGCTATGTTGATAACACTAGCA 

951 1 » ^ f -I 1-1020 

GAAAGACCACACTGGTACGACCACGTAATAATCCrnATCGATACAACTATTGTGATCGT 
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FWCDHAGALLGNSYVD NTSK- 
MT 

3 S V/ L» 

e p M a V N 

14 s c i d 

I 5 e 8 J e 

II I II I 
AAGTGACAGCAAACTTCGTTAAAGAAACAGCAAGCCCAACATCAACCTATGATACATATG 

^021 i » > » ^ »— 1080 

mACTGTCGmGAAGCAATTTCTTTGTCGTTCGGGTTGTAGTTGGATACTATGTATAC 

c VTANFVKETASPTSTYDTYV- 

T 
F s 
s p 
i E 
I 1 

TTGAAmGGATTTGCAAGCGGACGAGCTACTCmAAAAAGGACAATTTATAACTATTC 

1081 * » ► — » — *■ »- -1140 

AACTTAAACCTAAACGTTCGCCTGCTCGATGAGAArmTTCCTGTTAAATArrGATAAG 
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KEY: 

CBD = Cellulose binding domain 
CCP = Cellulose cross - linking protein 
PSU = Polysaccharide structural unit 




Fig. 5b 
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KEY: 

CBD = Cellulose binding domain 

LU = Linker unit 

CU = CBD coupler unit 
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KEY: 

CBDF = CBD functional moiety 
CBD = Cellulose binding domain 
CU = Functional moiety 




Fig. 8 
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KEY: 

PSU = Polysacharide unit 
CBD = Cellulose binding domain 
LU = Linker unit 
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PSU = Polysacharide unit 
CBD = Cellulose binding domain 
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KEY: 

PSU = Polysacharlde unit 
CBD = Cellulose binding domain 




Fig. 9c 
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Fig. 1 Oa Young Modulus of CBD and CCP treated papers 
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Fig. 1 OC Energy to break points of CBD and CCP treated papers 
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Fig. 1 Od Toughness of CBD and CCP treated papers 
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Fig, 11 Yarn treatments 
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Fig. 1 2a Young modulus of CCP, CBD-PA and CBD-PA-Ab 
treated cotton yarn 
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Fig. 1 2b strain at maximum load of CCP, CBD-PA and CBD-PA-Ab 
treated cotton yarn 
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Fig. 14 Young modulus of CBD COP and SOS treated 
Whatman papers. 
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Fig. 1 5 Energy to break points of CBD CCP and SCS treated 
Whatman papers. 
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Fig. 1 6 Toughness of CBD CCP and SCS treated Whatman 
papers. 
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Fig. 1 7 Stress at maximum load of CBD CCP and SCS treated 
papers. All treatments increased the Stress at maximum 
load of Whatman papers, which demonstrates an increase 
to the strength of the paper. 
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